Effect of the Concentration Difference between Magnesium Ions and Total Ribonucleotide Triphosphates in Governing the Specificity of T7 RNA Polymerase-Based Rolling Circle Transcription for Quantitative Detection.
T7 RNA polymerase-based rolling circle transcription (RCT) is a more powerful tool than universal runoff transcription and traditional DNA polymerase-based rolling circle amplification (RCA). However, RCT is rarely employed in quantitative detection due to its poor specificity for small single-stranded DNA (ssDNA), which can be transcribed efficiently by T7 RNA polymerase even without a promoter. Herein we show that the concentration difference between Mg(2+) and total ribonucleotide triphosphates (rNTPs) radically governs the specificity of T7 RNA polymerase. Only when the total rNTP concentration is 9 mM greater than the Mg(2+) concentration can T7 RNA polymerase transcribe ssDNA specifically and efficiently. This knowledge improves our traditional understanding of T7 RNA polymerase and makes convenient application of RCT in quantitative detection possible. Subsequently, an RCT-based label-free chemiluminescence method for microRNA detection was designed to test the capability of this sensing platform. Using this simple method, microRNA as low as 20 amol could be quantitatively detected. The results reveal that the developed sensing platform holds great potential for further applications in the quantitative detection of a variety of targets.